Posidonia oceanica is an iconic and highly productive Mediterranean seagrass. As most 13 studies have focused on the fate of its production, temporal and plant part-specific variations 14 of isotopic composition and biochemical content were overlooked. Combined seasonal and 15 plant-part stable isotope composition and biochemical concentrations were measured at the 16 lower depth limit of a P. oceanica meadow (~ 25 meter depth), and explained on the basis of 17 previous knowledge of the specific metabolic functioning of each part. The predominance of 18 compounds with complex chemical structure was reflected by the high concentrations of 19 insoluble carbohydrates, high C/N ratios and high δ 13 C values. Plant parts clustered in 3 20 groups with similar isotopic or biochemical features and metabolism: rhizomes and juvenile 21 leaves, intermediate and adult leaves, senescent and drifting leaves. This result agrees with the 22
to interfere with phenolic compounds produced in high concentrations by P. oceanica tannin 189 cells (e. g. Cuny et al. 1995) , it is not well-suited for leaves and rhizomes. Consequently, the 190 protein content in leaves and rhizomes was calculated from the %N, considering a conversion 191 factor between %N and protein concentration. This technique is currently being called into 192 question. Recent studies calculated a nitrogen-to-protein conversion factor lower than the 193 theoretical 6.25 value, and observed major differences between species and taxonomic groups 194 (eg Lourenço et al. 1998; Diniz et al 2011) . To our knowledge, no dedicated study has 195 investigated this conversion factor for P. oceanica or for any other Magnoliophyta. 196 Nevertheless, a conversion factor of 4.28 was calculated from previous results (Augier et al. 197 1982) as the ratio between protein concentration (calculated as the sum of the total amino-198 acids) and %N of P. oceanica adult leaves collected at 30 m depth at the Port-Cros National 199 Park (~90 km east of Marseille). Prior to actual chemical analyses, several tests with 200 increasing amounts of sample were performed. The aim was to determine the most 201 8 appropriate mass of sample for efficient quantification, i.e. the amount of sample that would 202 produce a solution the absorption of which would be within the most effective range of the 203 spectrometer. The amount of matter used was dependent on the expected quantity of each 204 biochemical class in plant part-type, and was ~1 mg for carbohydrates, ~ 10 mg for lipids and 205 ~ 60 mg for proteins. All biochemical concentrations were expressed in mg g -1 dry mass. 206
Finally, the inorganic matter content of the samples was determined as the ash content 207 determined by weight loss after combustion in a muffle furnace (500°C, 5 h). Due to the 208 amount of matter needed for ash content determination, only one analysis per plant part type 209 and season was performed, precluding the use of those results in statistical analyses. No ash 210 content was determined for juvenile leaves in spring and summer (as not enough juvenile 211 leaves were found in the shoots in this period), or for leaf epibionts in all seasons. 212
213

Numerical analyses 214 215
After checking for normality and homogeneity of variances, two-way ANOVAs, followed by 216 S ' L Sq D c p -hoc tests when significant, were performed to assess the 217 effect of season and plant part type on stable isotope composition and biochemical content. If 218 prerequisites were not reached, non-parametric Kruskall-Wallis ANOVAs were performed. 219
The eff c f c h δ 13 C composition and %C of epibionts was assessed with a non-220 parametric Mann Whitney test. Finally, PCA analyses were performed on seasonal mean 221 isotopic composition, biochemical concentrations and ash content to identify similar plant 222 parts, including or not epibionts in the analysis. All statistical analyses were performed using 223 R f w w h "F c R" p ck g ( The undetermined part might be attributed to inorganic matter (mostly calcium carbonate), 273 since no ash content measurement could be performed. 274
The PCA combining isotopic composition and biochemical concentrations indicated that more 275 than 70% of the variance of data was explained by the first two axes when epibionts were 276 included ( Fig. 6a ), and more than 50% without the epibionts (Fig. 6b ). The PCA with 277 epibionts confirmed the major difference between this community and the shoot. Discussion 292 293
Functioning of Posidonia oceanica shoots and influence of the environment 294
The first biochemical result observed in the present study is the predominance of insoluble 295 carbohydrates, consistently with previous knowledge (Table S2) These results confirm that the structural role of insoluble carbohydrates is a strongly 310 constrained feature and a legacy of the terrestrial origin of P. oceanica. In the same way, low 311 lipid content is recorded in all tissues sampled in the present and previous studies (Table S2) . 312
In addition, lipids and chlorophyll may interfere during extraction through the Bligh and Dyer 313 method, leading to an overestimation of lipids (Archanaa, Moise & Suraishkumar 2012). 314
Actual lipid values could then be even lower than the values presented here. with the similarity between juvenile leaves and rhizomes previously detected (Pirc 1985) . 
